CASE REPORT
A 33-year-old man presented for excision of a left carotid body tumour. The tumour had presented as a painless lump in the neck and had been under observation for three years following an excision of a right carotid body tumour. This previous operation had involved intracranial spread of tumour and a massive intraoperative blood loss, estimated at 11,000 ml. The right hypoglossal nerve was encased in tumour and was therefore sacrified. Postoperatively, he had left upper limb weakness associated with a right cortical cerebrovascular accident. During recovery from this previous operation, he developed aspiration pneumonia, which was thought to be associated with a damaged gag reflex due to neuropraxias of cranial nerves IX and X as well as the sacrificed XII nerve, and he subsequently required a feeding gastrostomy tube for eight months.
His palatal dysfunction had resolved at the time of presentation for this operation. His other significant past history included uneventful tonsillectomy and appendicectomy aged 10 and 14 years respectively. His father had also had a carotid body tumour excised. The patient suffered from ankylosing spondylitis and occasionally took NSAIDS for arthritis of his right hip.
On examination, he was a healthy looking man with no obvious speech or palatal problems. His blood pressure was 130/70 mmHg and his ECG was unremarkable. His gag reflex was normal and he had residual weakness of his left forearm and hand. He was premedicated with omnopon 15 mg and scopolamine 0.3 mg. On arrival in the operating theatre, routine cardiorespiratory monitoring was established, and a right radial arterial line for invasive blood pressure monitoring was inserted. A large-bore venous cannula and a triple lumen central line via a Swan-Ganz introducer sheath were inserted.
Anaesthesia was induced with thiopentone 350 mg, d-tubocurarine 20 mg and pancuronium 4 mg, and immediately his blood pressure rose from 145/85 to 235/130 mmHg, with an increase in heart rate from 65 to 130/min. This was controlled with up to 4% isoflurane with 70% nitrous oxide in oxygen. No further increase in blood pressure was seen with intubation, but a further increase in blood pressure to 165/110 mmHg was seen when the patient was moved for operative positioning, which again settled with increased isoflurane. No further rise in blood pressure was seen with the surgical incision but a further rise was seen 40 minutes later unrelated to any apparent stimulus. An infusion of sodium nitroprusside was commenced to improved the blood pressure control. The diagnosis of a phaeochromocytoma was considered, with the possibility of it arising in the carotid body tumour; however, handling of the tumour itself did not precipitate any increase in blood pressure or heart rate. The carotid body tumour was successfully excised after a carotid cross clamp time of 12 minutes.
Blood loss during the tumour excision was an estimated 600 ml, replaced with Hartmanns 3 1. Further hypertension up to 170/105 mmHg occurred after tumour removal. Diazoxide in increments up to 300 mg and then metoprolol up to 10 mg were given after tumour removal to improve haemodynamic stability. There was a subsequent rise to 210/110 mmHg at the end of the operation when isoflurane and nitrous oxide were discontinued. This hypertension was controlled with sodium nitroprusside up to 5 JLg/kg/min. Paralysis was reversed with neostigmine 3.75 mg and glycopyrrolate 600 JLg, and the patient was extubated. The blood pressure control was much better in the recovery unit, settling at 115/70-125/80 mmHg, and the sodium nitroprusside was reduced, then discontinued. Blood pressure control remained good for the next 24 hours, with the highest reading being 156/80. He required only paracetamol for analgesia.
The diagnosis of a phaeochromocytoma had been contemplated intraoperatively, and a blood sample for plasma catecholamine levels had been taken during one of the episodes of hypertension. A 24-hour urine collection was commenced postoperatively for a phaeochromocytoma screen.
The HMMA excretion was 51 JLmollday (normal 2-38 JLmollday), noradrenaline was 3201 nmollday (normal 45-680 nmollday), normetanephrine 17.4 nmol/day (normal 0.5-4.0 nmol/day), with normal adrenaline excretion, suggesting the presence of a phaeochromocytoma. The plasma noradrenaline on the morning after operation was 14.2 nmolll (normal 0.1-6.3 nmollI), and the intraoperative sample was 67.3 nmol/l. The pathology of the excised carotid body tumour was that of a chemodectoma. An abdominal MRI scan revealed the presence of a 3 cm right adrenal mass. The patient was commenced on phenoxybenzamine for alpha-blockade, and then propranolol in preparation for adrenalectomy.
One month later, he presented for excision of the adrenal phaeochromocytoma. There was no increase in heart rate or blood pressure during the case, and the patient did not require ionotropic support after tumour excision. Postoperatively he was transferred back to the Intensive Care Unit still intubated for overnight cardiovascular monitoring and respiratory support. He was weaned from ventilatory support overnight and extubated the next morning. A morphine PCA with a 1.5 mg bolus and 5-minute lockout time was commenced for analgesia, and he was transferred back to the ward.
Upon return to the ward, he was witnessed by his wife whilst sleeping to become apnoeic and cyanotic, and he was incontinent of urine. The cardiac arrest team was called, but the patient resumed respiratory Anaesthesia and Intensive Care, Vol. 23, No. 3, June, 1995 efforts spontaneously when stimulated. He was transferred back to the ICU, where he was observed for the next 24 hours, without any more apnoeic attacks. Analgesia was continued with four-hourly oral paracetamol with codeine.
Subsequently he was assessed by the sleep disorder unit. He was observed to have obstructive apnoeic and hypopnoeic episodes in all stages of sleep, associated with arousal on electroencephalography. His maximum transcutaneous CO 2 (TcC0 2 ) was 58 mmHg, and his minimum oxygen saturation (Sa02) was 760/0 during rapid eye movement (REM) sleep. His SUbjective quality of sleep was poor. Nocturnal respiratory monitoring was continued for the next five nights due to concerns for any further respiratory arrests during sleep. A final study two weeks later showed no apnoeic episodes, but hypoventilation throughout all stages of sleep. Again his Sa02 was noted to fall to 75% in REM sleep, associated with a rise in TcC0 2 to 59 mmHg. He was discharged from hospital with a letter advising careful respiratory monitoring for future general anaesthesia or episodes of pneumonia.
DISCUSSION
Carotid body tumours are the commonest form of cervicocranial paragangliomas which are tumours of neural crest origin. In the head and neck they originate from neuroendocrine tissue that lies along the carotid artery, the aorta, the hypoglossal nerve, in the jugular fossa and the middle ear, forming the branchiomeric paragangliomas. Together with intravagal, visceroautonomic and aortosympathetic paragangliomas and adrenal phaeochromocytomas they form the paraganglioma class of tumours6. Almost all glomus tumours arise from the carotid body. At least 30% of them are familial in origin 6 . Multiple tumours occur in 25 to 350/0 of patients with familial disease, but in less than 5% of those with the non-familial type'. Recent evidence suggests that the disease is transmitted by the male gene carriers only in an autosomal dominant pattern due to inactivation of the maternally derived gene during oogenesis6. This suggests a possible underestimation of familial disease due to the ability to skip generations.
All paragangliomas are capable of catecholamine production. The proportion of catecholamine secreting paragangliomas is thought to be high for adrenal phaeochromocytomas, intermediate for aorticosympathetic and visceroautonomic tumours, and low for paragangliomas of the head and neck regions. The phaeochromocytoma syndrome is exhibited when catecholamines are produced at four to five times normaF, and 1-4% of paragangliomas of the head and neck can independently secrete sufficient amounts of catecholamines to mImiC a phaeochromocytoma J • 9 •
Our initial thoughts were that the histamine releasing properties of the d-tubocurarine and the catecholamine release from the pancuronium had triggered catecholamine release from the carotid body tumour itself in an exaggerated fashion. The patient had appeared to have no previous symptoms or hypertension which would have been evidence for a phaeochromocytoma. At the time we thought it was safe to proceed with the use of a sodium nitroprusside infusion for blood pressure control supplementing the vasodilation of the isoflurane, considering that we were using invasive arterial and central venous pressure monitoring, and that catecholamine release would probably be controlled by removal of the tumour. In retrospect, the presence of a separate phaeochromocytoma proved this assumption incorrect. However, because we were suspicious of an undiagnosed phaeochromocytoma and we were monitoring the patient closely, we feel that potential complications associated with continuing the surgery were minimized.
There is evidence to suggest that patients with glomus tumours have a higher incidence of having or developing a phaeochromocytoma, especially patients with familial glomus tumour disease. van Gils et a1 6 , in a screening of 83 members of a family at risk of developing hereditary paragangliomas, found two phaeochromocytomas in 14 patients with glomus tumours, one being in a patient with multiple tumours. Parkin'o presented three members of the same family with bilateral carotid body tumours and adrenal phaeochromocytomas, and in each the diagnosis of phaeochromocytomas was not evident at the time of initial presentation. Sato et ai" reported five cases of carotid body tumours associated with phaeochromocytomas, one patient having bilateral carotid body tumours. Grufferman et al' in reviewing 923 patients with carotid body tumours, found that 31.8070 of patients with familial disease had bilateral carotid body tumours; 6.8070 of familial patients had second primary tumours, all paragangliomas; 18.9070 of apparently nonfamilial patients with bilateral carotid body tumours had associated paragangliomas. They suggested that carotid body tumours should be considered part of a discrete combined neurocristopathy syndrome of multiple paragangliomas, including phaeochromocytomas.
The most commonly reported tumour which occurs concurrently with phaeochromocytomas is neurofibromatosis in about 5070 of cases". Other associated conditions include cerebellar and retinal haemangioblastomas (Lindau-Von Hippel Disease), tuberous sclerosis, Sturge-Weber syndrome, and multiple endocrine adenomatosis type 1I (Sipple's) syndrome" 1 ".
The coincidence of glomus tumours and phaeochromocytomas is not widely recognized, but is of special interest to anaesthetists when considering the 25 to 50070 reported perioperative mortality associated with undiagnosed phaeochromocytomas'5 (although this is a dated reference, and many of the cases discussed had minimal monitoring). Because of the very significant incidence of associated phaeochromocytoma with glomus tumours, we believe that a high index of suspicion should be held for the presence of an associated phaeochromocytoma, especially since phaeochromocytomas associated with the polyglandular and neurocutaneous syndromes are often asymptomatic'6, as were most of the cases associated with glomus tumours cited above.
Excision of both carotid bodies was formerly a treatment for asthma. The physiological effects have been previously reported by Holton and Wood '7.
They reported a loss of the stimulatory effects of hypoxia in two patients who were tested pre-and postoperatively with 10070 oxygen. The respiratory arrest seen in our patient was most likely contributed to by loss of the reflex respiratory stimulation to hypoxia due to loss of both carotid bodies, as reflected in the results of the sleep studies. However, the aetiology of this event was thought to be multifactorial. The patient had obstructive sleep apnoea resulting at least partly from his poor tongue control following the bilateral hypoglossal nerve lesions (one transected at the original operation, the other a neuropraxia due to intraoperative retraction). Additionally, the patient had depressed CO 2 chemosensitivity due to the use of opiate analgesia, which was prescribed only after the third (abdominal) operation. It has been noted previously that patients having had phaeochromocytomas excised often have opioid requirements less than expected, arguably as a result of the sudden removal of activating catecholarnines and only gradually waning alpha-blockade's. Nevertheless, it would seem prudent in the light of this case that any patient who has had bilateral removal of carotid bodies should have careful perioperative respiratory monitoring, at least until the use of systemic opiates is ceased.
